Atmospheric carbon dioxide (CO 2 ), is one anthropogenic gaseous contribution to the greenhouse effect, plays a key role in climate change. Knowledge of its spatial and temporal distributions of CO 2 and an understanding of the causes of these variations are essential to predict future CO 2 levels and their effect on climate change. Differential absorption lidar (DIAL) potentially offers several advantages over passive techniques for remote CO 2 sensing. This review describes current lidar techniques on atmospheric CO 2 measurements and our 1.6 μm DIAL technique that consists of an optical parametric generator (OPG) transmitter that is excited by an LD pumped Nd:YAG laser with a high repetition rate and receiving optics that include a near-infrared photomultiplier tube with high quantum efficiency operating at the photon counting mode and a large aperture telescope.
Layout of the1.6 μm CO 2 -DIAL transmitter. 
